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Source: Yole Développement, “STMicro L3G3250A Reverse costing”, 2012  

Source: Seeger, et. al. "Development of High-Performance, High-Volume 
Consumer MEMS Gyroscopes.” Solid-State Sensor, Actuator and 
Microsystems Workshop, Hilton Head Island. 2010. 
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Micralyne DRIE etched comb-drive structures 
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Device Overview DDDeevviiiccceee OOOOvvvveeerrrrvvvvvvvviiiieeewwwww 
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Robert Bosch GmbH, single-axis gyroscope U. Michigan, Ring gyroscope 

 
 
 

 
 

 
 
 

 

J. Marek, IEEE, ISSCC 2010  
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SensorDynamics, 3-axis gyroscope 
Source: http://www.i-micronews.com/news/Generation-MEMS-
gyroscopes-inertial-combo-sensors-SensorDyn,6375.html 
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Q = 77,000 
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X-Axis Axl. Response 

Y-Axis Axl. Response 

Z-Axis Axl. Response X-Axis Gyro Response X Axis Gyro Response

Q ≈ 28,000 

Y-Axis Gyro Response 

Q ≈ 28,000 

Z-Axis Gyro Response 

SSSSEEEENNNNSSSSOOOORRRRS

Q ≈ 118,000 

Resonator 
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ax, ay, az vx, vy, vz dx, dy, dz Position 

Orientation 
Ωx, Ωy, Ωz ϕx, ϕy, ϕz 
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ϕx, ϕy, ϕz 



SENSORS 2013

• 
• 

λ
2
=
27

90
≈ 0.3

27º

90º

• 
• 



SENSORS 2013

• 

• 
• 
• 



SENSORS 2013

• 

q2
q1
= tan2θ

• 
• 
• 

• 
• 

• 



SENSORS 2013



SENSORS 2013

• 
• 

V
ib

ra
tio

n 
A

m
pl

itu
de

Time [s]

Mode 1

Mode 2

• 
• 

• 

SENSORS 2013



SENSORS 2013

• 

• 

• 

• 
• 
• 

• 



SENSORS 2013



SENSORS 2013



Sponsored by the IEEE Sensors Council, www.ieee-sensors.org

SENSORS 2013
Tutorials: November 3, 2013           Conference: November 4-6, 2013


